Fill in cattle has long been recognized as a factor influencing animal weight.
The four stomach compartments of a fullgrown range cow may have a capacity of over 250 quarts, the small intestine 70 quarts, the large intestine 40 quarts (Morrison, 1956 ) and the bladder about a quart. It is obvious, therefore, that the amount of unassimilated feed and water in the animal can materially affect its body weight.
In the studies reported here the first method of handling experimental range cattle was to gather in the morning, drift toward the corrals, allow the animals to drink and then weigh them individually.
Pasture size, topography, and brush and tree cover made it difficult at times, to find all animals.
These factors and the varying distances to the corrals sometimes necessitated an entire day to weigh all the animals. The effects of fill in the cattle soon became evident.
Time of watering at the corral varied between individuals and the lapse of time since the last drink in the pasture in each case was seldom, if ever, known. If the animals were allowed to drink in the pasture at the start of gathering, differences in the amounts of water taken were noticed. When they were not allowed to water until reaching the corrals, nervousness and excitement with confinement interfered with water intake. Amounts of forage available and its condition at different seasons of the year also affected fill.
Under California conditions the various species of annual forage plants continually change from germination and seedling establishment, through winter retardation, flush spring growth, maturing, drying and weathering. There are also marked diff erences in herbage abundance between the unfavorable winter and the lush spring periods, between drought and wet years, and with various systems of grazing management.
In heavy rainfall years some green forage usually is available well into June, but with low rainfall practically all the forage becomes dry early in May. These factors may also be expected to influence cattle fill. Lush et al. (1928) previously noted that environmental circumstances affect fill and shrinkage in cattle.
To study the factors that influence fill, various classes of experimental cattle were weighed before and after 12-to-14 hour shrink at different seasons during several years.
Procedure
The studies were conducted at the San Joaquin Experimental Range,l located in the Sierra Average soil depth is less than two feet and rock outcroppings are numerous. Some drainages contain swale areas with soils of a heavier texture, deeper and more productive than those of adjacent slopes (Hutchison and Kotok, 1942) .
Two range herds of grade Hereford cows and their offspring maintained under two systems of management (Wagnon et al., 1959) were involved in the studies.
From about August 1 to Febuary 1, breeding herd A was on native range with a cottonseed cake supplement. When the rains began, usually in October, rolled barley was added to the supplement. Herd B was carried on natural range without supplements. All winter ranges were moderately stocked. For the remainder of the year the two herds were involved in a grazing intensity study (Bentley and Talbot, 1951) . Range supplements were not provided during this period.
At the start weights were taken to the nearest five pounds but refined later to the nearest one or two pounds, depending on the scales in use. These periods differed in length from year to year with climatic conditions. Quality of the forage varied also for the same period between years, depending on rainfall.
Resulfs and Discussion
Marked differences in amount of overnight shrinkage in cattle, one forage period to another and between different classes of cattle, are shown in Table 1 . Data analyses throughout are based on pounds rather than percent of shrink because animals of similar age, stature and pounds of shrink will vary considerably percentage-wise due to differences in fleshing. 
Effects of Forage Growth Stage
All cattle except the l-to-2 year olds showed the lowest shrinkage during period 2, winter, when forage was scant. The highest shrink occurred in period 4 when forage was abundant and very succulent. Overnight shrink dropped off in period 6, summer and early fall, when forage was abundant but mature and dry. Differences (P < .Ol) in fill, one period to the other, is perhaps best illustrated by the data for wet cows in herd B. The smallest average change in shrink between 2 periods was 7 pounds and the greatest 13 pounds. The greatest change in shrink over the year was 25 pounds between periods 2 and 4. Similar data for the B herd dry cows are 6, 17 and 23 pounds, respectively.
Period differences for the wet cows (Table 2 ) were significant at the 1 percent level in every case but herd differences were not significant. This may be because the animals were at, or approaching, maturity.
In one case, 1941-42, period-herd interaction was significant.
Here the fact that the A herd cows received supplements in two out of three periods seems pertinent.
Similar analyses were made for yearling steers and heifers and two-year-old steers (Table 3) . Again, in every case differences between forage periods were significant at the 1 percent level. Herd differences were signif icant for steers but not for the heifers.
No reason for this sex difference was apparent to the authors. Differential growth rate was considered mainly responsible for the herd differences in these younger cattle.
Wet Cows
Wet cows showed the largest overnight shrink of all classes of cattle. In period 4 it averaged 64 pounds with some cows shrinking more than 100 pounds. Overnight weight changes in calves were observed twice, both instances in period 5. Grazing intensity had little effect on shrink in 1939 when the averages varied from 7 to 11 pounds. The following year average shrink values ranged from about 15 pounds in one pasture to a 4-pound gain in another.
Range Supplements
Supplemental feeding also influenced fill and overnight shrinkage in cattle (Table 1 ). In every case the A herd, which received range supplements, shrunk more than the B herd which was on range without a supplement.
Differences in shrink between groups on supplemented and unsupplemented range, within forage periods, varied from 3 to 13 pounds.
Effects of Growth
Girth and body size increase as animals grow. The digestive tract expands accordingly. The more rapid the rate of growth, the more rapid the increase in feed capacity. It was shown that the average overnight shrink of FACTORS AFFECTING FILL dry cows in the B herd changed markedly with forage conditions. Two-to three-year-old heifers in the B herd showed similar but 3 to 12 pounds smaller changes. One-to two-year-old heifers in the B herd were likewise lower (6 to 10 pounds) than the twoto three-year-old heifers for the first four periods.
In the fifth and sixth periods the differences were small. The average shrink in the youngest heifers and steers did not follow the same trend as in the older animals. Instead there was a progressive increase in shrink with increasing age. This indicates that in younger animals the increase in shrinkage is mainly due to rapid growth and this tends to mask differences caused by changing forage conditions.
The effects of increasing age on fill and overnight shrink was also demonstrated by the dry cows of the B herd for period 4. Shrink averaged 33, 42, 47, 51, 56, and 55 pounds for dry cow groups 16, 28, 40, 52, 64, and 76 months of age.
Effects of Grazing Intensify
The effect of extreme differences in grazing intensity on animal fill is shown by the shrinkage data from cattle on lightly grazed pasture 2 and closely grazed pasture 3 (Table 4 ). For forage periods 3, 4, and 5, the pasture 2 cows shrunk 10 to 21 pounds more than those from pasture 3. There was no difference between the groups in the sixth period.
Each year when the animals were first placed in these pastures the new forage growth was more abundant in pasture 2 than in pasture 3. Average animal weight changes from the second to the third forage period were indicative of this differential in available forage, traceable possibly to the two rates of stocking. However, differences in fill markedly affected this relationship in 1942. Differences in shrink between periods 2 and 3 showed that pasture 2 cows gained 20 pounds more before shrinking than on a shrunk weight basis. The corresponding difference for the pasture 3 cows was 3 pounds. Similar results are shown by the 1943 data for periods 2 and 4. Differences in average shrinkage values between these periods show that the pastures 2 and 3 cows made 23 and 7 pounds greater gain, respectively on weights before shrinkage than with shrunk weights.
Effects of Oiher Factors
Variation in watering habits also influences fill. Excess water is rather rapidly eliminated and shrinking cattle overnight tends to equalize water-fill variations caused by differences in amounts and time of watering. However, it is felt that the animal digestive tract, during periods of forage abundance, still contains more unassimilated feed and water than in periods of forage scarcity, even though in both instances the animals are without feed or water from a 12-to 14-hour period.
Summary
Data were presented showing that variation in abundance and stage of forage development, lactating condition (wet or dry), supplemental feeding, growth, and grazing intensity cause significant differences in fill and consequently in overnight shrinkage of range cattle. Thus, animal weights obtained after a 12-to 14-hour period without food and water will be more precise than those taken without a shrink. 
